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Title: Mesenchymal stem cells and/or progenitor cells, 

their isolation and use. 

The present invention relates to the field of medicine, in 
particular to transplantation or reconstitution of certain 
tissues and/or cells, optionally in combination with gene 
therapy . 

Reconstitution of tissues can be obtained by transplanting 
complete organs like kidneys or lungs or liver, or by 
transplanting groups of cells which can grow out in vivo to 
form tissues, a concept well known for hematopoietic stem 
cells. In fact hematopoietic stem cells are defined by their 
capability of long term repopulation (reconstitution) of the 
hematopoietic system of a host. In order to be able to 
reconstitute stem cells need to be pluripotent (omnipotent) 
and capable of proliferation into all potencies required. 
There is another group of pluripotent hematopoietic cells, 
which cells are called progenitor cells. The distinction is 
relatively arbitrary. Where pluripotent stem cells are 
supposed to be able to proliferate and differentiate into 
many different cell lineages, progenitor cells are often 
stated to be capable of differentiating into a limited number 
of lineages. The distinction as said, is however not clear. 
When a stem cell becomes a progenitor cell is an academic 
question. For the purpose of this invention both stem cells 
and progenitor cells are intended where either is mentioned, 
unless clearly indicated otherwise. As stated herein before 
the concept of reconstituting certain tissues or groups of 
cells is well known for hematopoietic lineages. However, this 
concept can be extended but is not known outside this field 
for lack of pluripotent stem cells of other than 
hematopoietic origin. Mesenchymal stem cells have been 
defined by their ability to give rise to multiple cell 
lineages including fibroblast, bone, adipocytes, and 
cartilage. These cells have been shown to be present in adult 
bone marrow. However, the phenotype of these mesenchymal stem 
cells is not clearly defined. 
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The present inventors have identified, isolated and 
characterised a stem cell for mesenchymal cells and/or 
tissues. 

Thus the present invention provides an isolated mesenchymal 
stem cell and/or progenitor cell obtainable from fetal lung 
tissue and/or from bone marrow and/or fetal blood, including 
umbilical cord blood. Other sources may become available as 
well, now that their characteristics (as described herein) 
have been given. 

According to the invention a good source for these 
mesenchymal stem and/or progenitor cells is provided in fetal 
lung tissue. Cells expected to be mesenchymal stem cells can 
thus be compared to stem cells isolated and characterised as 
mesenchymal stem cells from fetal lung tissue. The 
mesenchymal stem cells according to the invention preferably 
share a characteristic, which can be used for their 
identification, with hematopoietic stem cells. 
Hematopoietic stem cells are defined as precursor cells 
capable of giving rise to a progeny of mature hematopoietic 
cells of different lineages, which are amongst others 
characterized by certain membrane markers. CD34 has been 
shown to be present on a majority of hematopoietic stem 
cells. The frequencies of CD34 + cells in grafts that are used 
for clinical hematopoietic stemcell transplantation are shown 
in table 1. The mesenchymal stem cells according to the 
invention in general also have this CD34 membrane, marker . 
Cells from hematopoietic origin however, further express the 
CD45 antigen on their cell membrane. Indeed, as shown in 
figure 1, all CD34 + cells in adult bone marrow co-express 
CD45. In contrast, in umbilical cord blood (UCB) and in fetal 
bone marrow a small minority of the CD34+cells does not 
express CD45 (Figure 2 and 5) . The origin of these CD34+CD45- 
cells, which did not proliferate in vitro in response to 
hematopoietic growth factors is unknown. Since the exact 
phenotyp.e of hematopoietic stem cells during ontogeny is 
largely unknown, attempts were made to characterize the CD34 + 
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stem cell content of several fetal tissues. In fetal lung 
tissue a high frequency of a group of CD34 positive cells was 
found which was negative for the CD45 marker (figure 4) . 
These cells have been shown in the present invention to be 
5 mesenchymal stem cells. Thus the invention provides in a 

preferred embodiment an isolated mesenchymal stem cell and/or 
progenitor cell characterised by expression of the membrane 
marker CD34 and by the absence of natural expression of CD45. 
Together with (a comparison with stem cells from) the source 

10 these two markers should suffice to identify mesenchymal stem 
and/or progenitor cells according to the invention. These 
cells are in general capable of expansion (or proliferation 
or outgrowth) in many (if not all) of the mesenchymal 
lineages. Important uses of these cells according to the 

15 invention are thereby immediately apparent. Cartilage and 
bone for instance are among these lineages. Outgrowth into 
(artificial) bone and/or (artificial) cartilage for 
replacement of damaged or disappeared tissue is thus a first 
apparent use. In vivo reconstitution of mesenchymal tissues 

2 0 can also be envisaged. Furthermore gene therapy can also be 

accomplished by providing cells according to the invention 
with a gene of interest. Mesenchymal stem cells and/or 
progenitor cells are thus further defined by their capability 
to at least reconstitute a part of missing or defective 
25 mesenchymal lineages in a host. 

Further identification of a number of cells according to the 
invention is provided by three further markers which can 
distinguish the cells according to the invention from e.g. 
endothelial cells. Thus the invention provides in a further 

3 0 embodiment a cell according to the invention, which carries a 

marker identified as THY- 1 , as well as a cell according to 
the invention, which carries a marker identified as AS-02, as 
well as a cell according to the invention, which carries a 
marker identified as CD105. The CD105 marker .is also referred 
3 5 to as the SH-2 marker. 



WO 01/34775 



4 



PCT/NL00/00822 



Apart from the isolated cells which may of course be isolated 
by using their markers, the invention also provides 
therapeutic methods using these cells. Thus the invention 
provides a method for at least partial reconstitution of a 
group of mesenchymal cells in a patient, comprising providing 
a cell according to the invention, matching said cell with 
the patient according to HLA-type, optionally allowing for 
clonal outgrowth and some differentiation of outgrown cells 
and administering said cell or cells to said patient. Clonal 
outgrowth, expansion and/or proliferation may reduce the 
pluripotency of the invidual stem cells, but the pluripotency 
will remain present in the progeny as a whole over a number 
of generations. Even loss of pluripotency may not be a 
problem and some differentiation in certain directions (using 
signals) may even be advantageous (e.g. for bone formation 
and the like) . A preferred application of the cells according 
to the invention is in bone formation. Thus the invention 
provides a method according to the invention, wherein said 
group of mesenchymal cells to be reconstituted comprises bone 
cells such as osteoblasts. Other methods according to the 
invention are applied for the reconstitution (if only 
partial) of adipocytes, and/or fibroblasts and/or muscle 
cells. According to the invention the stem cells can also be 
used in gene therapy regimes. Thus the invention also 
provides a method according to the invention, wherein said 
stem cell according to the invention is provided with a gene 
of interest. Methods for delivering genes are well known in 
the art and need hardly be explained here. However in terms 
of long term repopulation typically one would employ long 
term gene expression of the gene of interest, thereby aiming 
at corredction of e.g. deficiencies. For long term expression 
integration of the gene of interest in the genome of the host 
is preferred. This can be achieved through certain viral 
vectors such as those based on retroviruses ar adeno 
associated viruses. Such vectors and other means of gene 
delivery are often referred to as gene delivery vehicles. 
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Genes of interest may be therapeutic genes, but also genes 
encoding cytostatic substances or even genes leading to 
antisense RNA, etc. 

A major advantage of gene therapy using stem cells according 
to the invention is that it may be carried out ex vivo . 
A stem cell can be isolated from the body, provided with the 
gene of interest (then expanded) and administered to the 
patient. The altered cell is also part of the present 
invention. Thus the invention provides a cell obtainable by a 
method according to the invention. 

The use of these cells in therapy is also provided by the 
present invention. Be it in gene therapy or as partial 
reconstitution in a kind of transplantation like manner. 
Thus the invention also provides the use of a cell according 
to the invention in the manufacture of a medicament for at 
least partial reconstitution of a group of mesenchymal cells 
in a patient, in particular wherein said group of mesenchymal 
cells are adipocytes, fibroblasts, muscle cells and/or bone 
cells . 

Also included are methods to increase the number of stem 
cells and/or progenitor cells in order to increase chances of 
long term repopulat ion . Thus the invention also provides a 
method for providing a plurality of mesenchymal stem and/or 
progenitor cells suitable for at least partial reconstitution 
of a group of mesenchymal cells in a patient, comprising 
providing a mesenchymal stem and/or progenitor cell according 
the invention, culturing said cell in a suitable medium, 
allowing for proliferation of said cell and harvesting the 
resulting plurality of mesenchymal stem and/or progenitor 
cells. Included are also such methods wherein said cell or 
its progeny is provided with a differentiation signal. 
Also provided is a plurality of CD34+, CD45-, mesenchymal 
stem and/or progenitor cells obtainable by a method according 
to the invention. 

A stem cell of the invention may also be used to support 
engraftment of CD34+ hematopoietic cells. As is described in 
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the examples, following in oculation of CD34+ hematopoietic 
cells in the presence of mesenchymal cells, the percentage 
hematopoietic cells which developed into tissue was increased 
compared to experiments wherein CD34+ hematopoietic cells 
were inoculated without mesenchymal cells. Likewise, CD34 + 
mesenchymal st'emm cells are capable of sustaining the 
proliferation of leukemic precursor cells, as is also shown 
in the examples. Thus, in one embodiment the invention 
provides a method for proliferation of CD34+ hematopoietic 
cells , comprising 

-providing said cells with mesenchymal cells, and 
-alllowing said cells to proliferate in suitable conditions. 
Said suitable conditions may be a serum free medium as 
described in the examples. Alternatively, said suitable 
conditions may be an animal body. Thus, in another embodiment 
the invention provides a method of the invention, wherein 
said CD34+ hematopoietic cells are proliferated inside an 
animal body . 

Said hematopoietic progenitor cells may be CD34+ umbilical 
cord blood hematopoietic progenitor cells. Thus, in one 
further embodiment, the invention provides a method according 
to the invention, wherein said CD34+ hematopoietic progenitor 
cells are CD34+ umbilical cord blood hematopoietic progenitor 
cells . 

A method of the invention may be used for, at least in part, 
reconstitution of a group of hematopoietic cells in an animal 
body. Thus, in yet another embodiment the invention provides 
a method for at least in part reconstitution of a group of 
hematopoietic cells in an animal body, comprising 
administering hematopoietic stem cells and/or hematopoietic 
progenitor cells together with mesenchymal cells to said 
animal . 

Said mesenchymal cells may be administered in the same sample 
comprising the CD34+ hematopoietic cells. Alternatively, said 
mesenchymal cells may be administered separately. In one 
embodiment, there is a time delay between the administration 
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of the sample comprising the CD34+ hematopoietic cells and 
the sample comprising the mesenchymal cells. 

The invention will be explained in more detail in the 
5 following experimental part. 
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Experiments . 



Introduction : 

Hematopoietic stem cells defined as precursor cells capable 
of giving rise to a progeny of mature hematopoietic cells of 
different lineages are amongst others characterized, by 
certain membrane markers. CD34 has been shown to be present 
on a majority of hematopoietic stem cells. The frequencies of 
CD34 + cells in grafts that are used for clinical 
hematopoietic stemcell transplantation are shown in table 1. 
Cells from hematopoietic origin express the CD45 antigen on 
their cell membrane. Indeed, as shown in figure 1, all CD34 + 
cells in adult bone marrow co-express CD45. In contrast, in 
umbilical cord blood (UCB) , a small minority of the 
CD34+cells does not express CD45 (Figure 2) . The origin of 
these CD34+CD45- cells, which did not proliferate in vitro in 
response to hematopoietic growth factors is unknown. Since 
the exact phenotype of hematopoietic stem cells during 
ontogeny is largely unknown, attempts were made to 
characterize the hematopoietic stem cell content of several 
fetal tissues. 

CD34 positive cells in fetal tissues: 

Fetal hematopoietic- tissues contain high frequencies of CD34+ 
cells (Table 2) . A relatively high frequency of CD34+ cells 
co-expressing the hematopoietic specific lineage marker CD45 
was shown to be present in fetal bone marrow, fetal liver, 
spleen, blood and thymus (Figure 3, Table 3). In addition to 
the presence in these classical hematopoietic tissues, a high 
frequency of CD34+ cells was found in fetal lung tissue 
(Table 2) . In contrast to the majority of CD34+ cells in the 
hematopoietic tissues, fetal lung derived CD34+ cells were 
shown to be largely CD45- (Figure 4, Table 3) . Only a small 
minority, of the CD34+ cells was CD45+, which may in part be 
due to the presence of blood-derived hematopoietic precursor 
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cells. These results indicated that fetal lung may contain at 
relatively large frequencies CD34 + precursor cells not 
belonging to the hematopoietic lineages. Therefore, attempts 
were made to characterize these fetal lung derived CD34 + 
precursor cells. 

CD34+CD45- fetal lung cells: 

Whereas hematopoietic stem cells may be capable of correcting 
disorders of the hematopoietic system, mesenchymal stem cells 
may give rise to cells of mesenchymal lineages including 
bone, cartilage, muscle and fat tissue. Analogous to 
hematopoietic stem cells, mesenchymal stem and progenitor 
cells may be used to possibly correct disorders of bone, 
cartilage or muscle. Identification of mesenchymal stem cells 
may lead to expansion of those cells in vitro, and may be 
used to generate cells of various mesenchymal lineages for 
clinical use. We hypothesized that the CD34 + progenitor cells 
derived from fetal lung tissues were mesenchymal stem cells 
capable of proliferation, and differentiation into multiple 
mesenchymal lineages. As illustrated in table 2, the 
frequency of CD34+ cells in fetal lung tissue is high. The 
majority of these cells were shown to lack the hematopoiesis 
specific lineage marker CD45. Further characterization of 
this CD34+CD45- cell revealed that the majority of these 
cells were positive for the markers THY- 1 and ASO-2 (Figures 
5 and 6) . AS -02 has been shown to be restricted to cells 
leading to proliferation of cells resembling fibroblasts, and 
were not expressed on CD34+ endothelial cells illustrating 
that the CD34+CD45- cells from fetal lung were not 
endothelial cells. The CD34+CD45- cells were shown to be only 
weakly expressing HLA-1 molecules. 

Functional analysis : 

After purification of the CD34+ cells from fetal lung tissue 
to exclude contamination of CD34- cells, the cells were 
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plated in tissue cultured micro titer plates coated with 
gelatine and stimulated with M199 standard medium containing 
10% fetal calf serum (FCS) in the presence of endothelial 
cell growth factor (ECGF) . After one week of culture these 
cells were rapidly proliferating into cell lines resembling 
fibroblast like cells were established (Figure 7) . These 
cells were shown to express AS-02, again illustrating that 
these cells were not endothelial cells. Rapidly proliferating 
cell lines could be obtained not only from fetal lung tissue, 
but also bone marrow derived accessory cell lines could be 
established, whereas only limited proliferation of similar 
cells was found in cultures of fetal liver or spleen cells 
(Table 4) . 

Multi lineage capacity of CD34 + mesenchymal stem cells from 
fetal lung tissue: 

To investigate the multi-lineage capacity of the CD34 + 
mesenchymal stem cells derived from fetal lung tissue, these 
cells were cultured in the presence or absence of 10~ 7 M 
dexamethasone and 50 ug/ml ascorbic acid, and from day 7 of 
culture 5mM b-glycerophosphate . As illustrated in Figure 8, 
the cells could be induced to form bone. In addition, these 
mesenchymal cells could be induced to differentiate into 
adipocytes. These results illustrate the multi potential 
capacity of the fetal lung derived CD34+CD45- cells. 

Capacity of CD34 + mesenchymal stem cells from fetal lung 
tissue to support engraftment of CD34 + umbilical cord blood 
hematopoietic progenitor cells: 

To test whether CD34 + mesenchymal stem cells from fetal lung 
tissue are capable of supporting engraftment of CD34 + 
umbilical cord blood (UCB) hematopoietic progenitor cells, 
purified CD34 4 cells from UCB were inoculated in NOD/SCID 
mice in the presence or absence of mesenchymal cells. The 
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percentage human CD34 + cells was monitored in bone marrow and 
peripheral blood. Co- transplantation of fetal mesenchymal 
cells significantly improved the engraftment of CD34* UCB 
cells as demonstrated by a higher frequency of human cells in 
5 bone marrow and blood (Figure 9) . 

Collection and isolation of CD34 + cells from UCB: 

After informed consent, umbilical cord blood samples were 
harvested from placentas of healthy newborns from full -term 

10 deliveries at the Department of Obstetric and Gynecology of 
the Bronovo Hospital, The Hague, The Netherlands. UCB was 
collected in bags (Baxter Healthcare, Ltd, Thetford, Norfolk, 
England) containing heparin. UCB was kept at 4°C and 
processed within 24 hours. After separation of low-density 

15 cells over Ficoll Isopaque, cells were washed in medium 
consisting of RPMI 1640 supplemented with penicillin (20 
U/ml) , streptomycin (20 ^g/ml) (BioWhittaker , Verviers, 
Belgium) and 2% heat -inactivated fetal calf serum (FCS, Gibco 
Laboratories, Grand Island, NY) . CD34 + cells were purified 

2 0 from UCB by immunomagnetic cell separation. The purity of 
CD34* cells was determined by flow cytometry using R~ 
phycoerythrin (PE) conjugated antibody against human CD34 
(clone: 8G12) (Becton Dickinson, San Jose, CA) . 

2 5 Human fetal tissue and culture of fetal MSC: 

Fetal tissue varying in gestational age from 15 to 22 weeks 
was obtained from legal abortions, after informed consent. 
Single cell suspensions were made from fetal lung (cell 
strainer 100 mm, Falcon, Becton Dickinson) . CD34 + cells were 

30 positively selected from fetal lung cell suspensions by 
immunomagnetic cell isolation and cultured in medium for 
endothelial cells. The cells were cultured in 24 -well plates 
coated with 1% gelatine at room temperature. After 30 minutes 
and removal of the gelatine, 300,000-500,000 CD34 + cells were 

35 plated. Cells were cultured in M199 medium (Gibco) 
supplemented with 10 % heat - inactivated FCS, 2 % 
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penicillin/streptomycin (BioWhittaker , Verviers, Belgium) , 
ECGF (20 fig/ml) , and heparin (8 U/ml) . Tissue culture plates 
were kept at 37°C in a 5% vol/vol C0 2 humidified atmosphere. 
After the cells grew to confluency, they were trypsinized for 
5 minutes and replated after washing. After six passages 
cells were cryopreserved in 10% dimethyl sulphoxide (DMSO) , 
25% FCS and 65% medium for later use. 

Transplantation of CD34 + cells in NOD/SCID mice: 

Female NOD/LtSz- scid/scid (NOD/SCID) mice were obtained from 
Bomholtgard Breeding & Research Centre A/S (Denmark) and 
housed in microisolators . The mice were provided an 
irradiated sterile diet (Hope Farms, Woerden, The 
Netherlands) and acidified water containing ciprofloxacin (85 
mg/ liter, Bayer AG, Leverkussen, Germany) and polymixine B 
(70 mg/liter) ad libitum. Eight to 12 week old mice were 
sublethally irradiated (3.5 Gy) and transplanted within 24 
hours with UCB CD34 + cells in the presence or absence of 
fully allogeneic fetal lung MSC by intravenous injection into 
a lateral tail vein of the NOD/SCID mice. Before use 
hematopoietic CD34* cells as well as fetal MSC were thawed 
and DMSO was washed out by dilution in medium containing 4 0% 
FCS. NOD/SCID mice (n=19) were transplanted intravenously 
with 0 . 3-1 . 0x10 s CD34 + cells with or without IxlO 6 cultured 
MSC (passage 6) , or with IxlO 6 cultured MSC only. Six weeks 
post-transplantation mice were sacrificed, and blood, bone 
marrow, and spleen were harvested for flow cytometric 
analyses using an antibody against human CD45. As a control, 
FITC-conjugated mouse IgGl was used. The cell suspensions 
were analyzed by a FACScan flow cytometer, of which 50,000 
events were analyzed within a life gate using the Cellquest 
program (Becton Dickinson) . LDS-751 was used to adjust the 
life gate excluding dead cells and debris from the 
measurements . 
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Capacity of fetal CD34* mesenchymal stem cells to sustain the 
proliferation of leukemic precursor cells: 

To investigate the capacity of fetal CD34 + mesenchymal stem 
cells to sustain the proliferation of leukemic precursor 
cells, these cells were cultured in vitro and a mesenchymal 
stromal cell layer was generated. Primary AML Ml cells were 
cultured in serum free medium containing IMDM, Albumin, 
Transferrin, cholesterol, insulin and IL-3 in the presence or 
absence of fetal mesenchymal stromal cells (MSC) . After an 
initial decline of cells in the first 15-25 weeks, the number 
of leukemic cells increased in cultures containing MSC, but 
not in the absence of MSC. These cells were shown to be 
capable of rapid proliferation in the presence of a cocktail 
of cytokines including GM-CSF, IL-3, G-CSF, SCF and IL-6. 
Cytogenetic analysis reveal the same cytogenetic 
abnormalities including monosomy- 7 in the primary cells as 
well in the cultured cells. These results illustrate that the 
fetal MSC are capable of sustaining the proliferation of 
leukemic precursor cells (Figure 10) . 
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Table 1. Percentages of CD34 + cells in several tissues as 
determined according to the SIHON-method . 

Source % of CD34 + cells 



UCB 0.28 ± 0.26 (n=9) 

BM 1.12 ± 0.54 (n=6) 

mPB 1.06 ± 0.7 (n=9) 



Table 2. Percentages of CD34 + cells in several fetal tissues 
as determined according to the SIHON-method. 



Source % of CD34 + cells 



Fetal 


lung 


36 ± 19 (n=8) 




Fetal 


BM 


22 ± 5.5 (n=10) 




Fetal 


liver 


5.0 ± 2.8 


(n=ll) 


Fetal 


spleen 


8.4 ± 6.3 


(n=ll) 
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Table 3. Percentages of CD34 + CD45" cells within isolated CD34 + 
cells from several sources 

Source % CD34 + CD45" of isolated CD34 + cells 



Fetal 


lung 


90 ± 3.8 


(n= 


6) 


Fetal 


BM 


2 ± 2 (n= 


■2) 




UCB 




0.47 ± 0. 


36 


(n=15) 


BM 




0 (n=6) 






mPB 




0 (n=10) 







Table 4 . 


Culture of 


isolated 


CD34 + 
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Is from fe 
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tissues 




weeks 
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Po 












Pi 
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When cells grew to confluency they were trypsinized and 
replated. P indicates the number of passages that were 
obtained . 
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Legends to the figures 

Figure 1. Bone marrow derived CD34 positive cells co-express 
CD45. 

Left figure represents isotype control. Right figure shows 
expression of CD34 and CD45. 

Figure 2. Umbilical cord blood (UCB) derived CD34 positive 
cells co-express CD45, but a minority of the CD34 + cells is 
CD45 negative (0.5%). 

Figure 3. Distribution of CD45 within the CD34 positive 
compartment in fetal bone marrow. 

Figure shows expression of CD34 and CD4 5 of fetal bone 
marrow . 

Figure 4. CD45 expression of CD34+ fetal lung (Flu) cells. 

Left figure represents isotype control. Right figure shows 
expression of CD34 and CD45. 

Figure 5. Expression of AS02 on CD34-f fetal lung cells. 

Left figure represents isotype control. Right figure shows 
expression of AS 02 . 

Figure 6. Expression of THY- 1 on CD34+ fetal lung cells. 

Left figure represents isotype control. Right figure shows 
expression of THY- 1 . 

Figure 7. Cell line derived from CD34+CD45- fetal lung cells 

Figure 8. Cell lines derived from CD34+CD4 5- fetal lung cell 
are capable of forming bone. 
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Upper two figures show formation of bone indicated by dark 
calcium deposits .after treatment of the cells with 
dexamethason, and ascorbic acid. The lower figure shows 
control cell line not induced to form bone. 

Figure 9. Lung derived mesenchymal cells support engraftment 
of CD34 + umbilical cord blood hematopoietic progenitor cells. 
Following inoculation of 10 s purified CD34* cells from UCB in 
the presence or absence of mesenchymal cells the percentage 
human CD34 + cells was monitored in bone marrow and peripheral 
blood of NOD/SCID mice. Co- transplantation of fetal 
mesenchymal cells (FMSC) significantly improved the 
engraftment of CD34 + UCB cells as demonstrated by a higher 
frequency of human cells in bone marrow and blood (closed 
squares and triangles) . 

Figure 10. Proliferation of AML Ml cells in the presence or 
absence of fetal mesenchymal stromal cells (MSC) . 
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CLAIMS 

1. An isolated mesenchymal stem cell and/or progenitor cell 
obtainable from fetal lung tissue and/or from fetal bone 
marrow and/or from umbilical cord blood. 

2. An isolated mesenchymal stem cell and/or progenitor cell 
5 according to claim 1, characterised by expression of the 

membrane marker CD34 . 

3 . An isolated mesenchymal stem and/or progenitor cell 
according to claim 1 or 2 , characterised by the absence of 
natural expression of CD45. 

10 4. A cell according to any one of claims 1-3, which carries 
a marker identified as THY - 1 . 

5. A cell according to any one of claims 1-4, which carries 
a marker identified as AS-02. 

6. A cell according to any one of claims 1-5, which carries 
15 a marker identified as CD105 . 

7. A method for at least partial reconstitution of a group 
of mesenchymal cells in a patient, comprising providing a 
cell according to any one of claims 1-6, optionally matching 
said cell with the patient according to HLA-type, optionally 

2 0 allowing for clonal outgrowth and differentiation of outgrown 
cells and administering said cell or cells to said patient. 

8. A method according to claim 7, wherein said group of 
mesenchymal cells comprises bone cells such as osteoblasts. 

9. A method according to claim 7, wherein said group of 

2 5 mesenchymal cells comprises adipocytes. 

10. A method according to claim 7, wherein said group of 
mesenchymal cells comprises fibroblasts, muscle cells and/or 
cartilage . 

11. A method according to any one of claims 7-10, wherein 

3 0 said cell according to claims 1-6 is provided with a gene of 

interest . 

12. A method according to claim 11, wherein said gene of 
interest* is a therapeutic gene. 
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13. A method according to claim 11 or 12, wherein said gene 
is delivered through a gene delivery vehicle. 

14. A cell obtainable by a method according to any one of 
claims 7-13 . 

15. A cell according to any one of claim 1-6 or 14 for use as 
a medicament. 

16. Use of a cell according to any one of claims 1-6 or 14 in 
the manufacture of a medicament for at least partial 
reconstitution of a group of mesenchymal cells in a patient. 

17. Use according to claim 16, wherein said group of 
mesenchymal cells are adipocytes, fibroblasts and/or bone 
cells, muscle cells and/or cartilage. 

18. A method for providing a plurality of mesenchymal stem 
and/or progenitor cells suitable for at least partial 
reconstitution of a group of mesenchymal cells in a patient, 
comprising providing a cell according to any one of claims 1- 
6 or 14, culturing said cell in a suitable medium, allowing 
for proliferation of said cell and harvesting the resulting 
plurality of mesenchymal stem and/or progenitor cells. 

19. A method according to claim 18 further comprising a step 
wherein said cell or its progeny is provided with a 
differentiation signal. 

20. A plurality of CD34+, CD45-, mesenchymal stem and/or 
progenitor cells obtainable by a method according to any one 
of claims 18 or 19. 

21. A method for proliferation of CD34 + hematopoietic cells, 
comprising 

-providing said cells with mesenchymal stem cells, and 
-alllowing said cells to proliferate in suitable conditions. 

22. A method according to claim 21, wherein said CD34 + 
hematopoietic cells are proliferated inside an animal body. 

23. A method according to claim 21 or 22, wherein said CD34 + 
hematopoietic progenitor cells are CD34+ umbilical cord blood 
hematopoietic progenitor cells. 

24. A method for at least in part reconstitution of a group 
of hematopoietic cells in an animal body, comprising 
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administering hematopoietic stem cells and/or hematopoietic 
progenitor cells together with mesenchymal stem cells to said 
animal . 



WO 01/34775 



1/10 



PCT/NL00/00822 



Figure 1. Bone marrow derived CD34 positive cells co-express CD45 




Left figure represents isotype control. Right figure shows expression of CD34 and CD45 
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Figure 2. Umbilical cord blood (UCB) derived CD34 positive cells co-express CD45, but a 
minority of the CD34+ cells is CD45 negative (0.5%). 




Left figure represents isotype control. Right figure shows expression of CD34 and CD45 
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Figure 3. Distribution of CD45 within the CD34 positive compartment in fetal bone marrow 
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Figure shows expression of CD34 and CD45 of fetal bone marrow 
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Figure 4. CD45 expression of CD34+ fetal lung (Flu) ceils 
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Left figure represents isotype control. Right figure shows expression of CD34 and CD45 
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Figure 5. Expression of AS02 on CD34+ fetal lung cells 



0-3 



CO 



UJ 



o 

C/) 
Z3 

o 





FLu 


. : 

. . ^ • v.. 


- . ■ ■ ■ Him ~ '"In ' ' 1 1 




FLu 



'■ ■ ■ 'I ; 



FL1-H 



1(? 
FL1-H 



To- 
ur 



10 4 



Left figure represents isotype control. Right figure shows expression of AS02 
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Figure 6. Expression of THY-1 on CD34+ fetal lung cells. 
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Left figure represents isotype control. Right figure shows expression ofTHY-1 
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Figure 8. Cell lines derived from CD34-T-CD45- felal lung cells are capable of forming bone. 




Upper two figures show formation of bone indicated by dark calcium deposits after treatment 
of the cells with dexamethason, and ascorbic acid. . The lower figure shows control cell line 
not induced to form bone. 
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